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(54) DISPLAY CONTROLLER 

(57)Abstract: 

PURPOSE: To display VGA data on the high resolution screen 
of an XGA specification at an optional position and in an 
optional size without re\A^iting VRAM. 
CONSTITUTION: The screen CRTC 161 generates a 
synchronizing signal, etc.. for controlling the screen area 100 
of a picture element 1024 X 768 in accordance with a screen 
parameter, and a window CRTC 1 62 controls the display of a 
window area 200 in accordance with a window parameter. 
When the screen CRTC 1 61 detects the display starting 
position of the window area 200, the window CRTC 1 62 starts 
the display control of the window area 200 so that VGA data 
is successively read out from the start address of VRAM 30 
and converted to video data. The piece of video data is 
supplied to a display monitor in the display period of the 
window area so as to display video data in the window area 
100. 
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7=^a.T;i';}?— Ml^^'eU (VRAM) ZOf^cOMM'T^ 
-^(CMbT$^^*^!ffiil^flS:Sttt1-5. ^OJSIl 
fflriT'P-fe^vb-l 3tts B ITBI LT^CDfflj^OT'D 

^y^f^. siffiiffls -mj^c^ijo^bs ia^ra©i^s/ 
^tss^s^s iBso^tjadbs -^'^/rcovj^i^s x-Y^ 

VGA/XGASg|CD7=-4'{SSC[5]^l 3 1, 2ife5cT 
b*V;^^^[aE&l 3 Is *J;t5'^-5^>-i^JL->y M 3 

[0 0 2 5] 5=-^8ISC[l^l 3 l(±s 5>7 bs IraSiC 

assists tf';/hv;:^^s ij^-immov'-^mm-^n 

5&:-5 4)0-r-feDs ^fcVGASJfeOB ITBLT^fg*) 
^bTliSo 2i>:7c7'KV;^^4IelS&l 3 Itts 
J^Z'i' •fe;^^©fe«)©X- Y© 2 iJlTcT" K S:%4-r 
5, Sfcs 2»:7vT\'U:^^&m^l 3 Itts ^^5=-x 
y i>-^s -fe^^ >v^-i^3 V^SrWffl bfc U -TT K 
:^ (H^^ijTKi^:^) -^coSglSfiSt)fT'Ec-5o -^-i^ 
|s 1 3 3«:s,CPUli:|p]b{SffllI3fS^<£ 
h-r2)fci*0*j©T-fet)s 
2»:7c7h-V^%^lEll^l 3 lifii'f-^tzV-TTV'UX 

7.^l3i^o Z.(0^—V^y^:^-v M 3 3{±s ^—Vy 
yOfcfel-T L B $:iS:iTV> 5o 
[0 0 2 6] ^ ^ U $iJPIe]I^ 1 4 T'-'U'K- Ml^ 
;<^<; (VRAM) 3 0S:7'i7-fe:^SIJ®|-ri)fcftO'fe© 
T-fe!3s CPUlSfc{iffiiiiffl:3 7"D-fey1f 1 SiPS)® 

MB^pt^U (VRAM) 3 0(DJ^7U)\/-^^~h<DT^ 
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[0 0 2 7] $e)ts C:Op<^';SfJ®lHl^l 4l3{±s 7 

A>'t>;/77'^-^':'S^i 1 4 H±s CPUl-^Ji 
Hiffl3 7'D-b>>-y-l 3t:J:51i^7^-^0'J-b'/^-< 
h^?giI{::-r2)^c«)lC^iJffl$n?)t)©T-fe!)s t'^^T';!/ 
(VRAM) 3 OOli^x-iJ'®— 
CPU l-^Jffiliffl=i:/D-b<i/-y-l 3t<fc^ 
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[0 0 2 8] CRT3>hD— 7 (CRTC) 16{±^ 

V-f 5 0 ^SiJ^r-5fe«?>0§aa5^^'< ^ (7k 

(VRAM) 3 0Oi^'J7';i/>t^— h (i/'UT;i/D 
ATA) 7!)>e,liSa^-r'<tlli^7^-^J'^^5^;^tii-r*:» 

oa?x7h-u;^&^1"5o c:©CRT=i>bD-v 1 

6tltt> ;^^';->CRTC leiil'^-OH'^CRT 
C 1 6 2ifim\fbtlX\>^^o 7.^ 'J->CRTC 1 6 1 
l±v 7vy b>'^^;i'7=-f:^7'l/-f 4 0$feJ4CR.Tv=-f 

(WT> 'i'-f yK-fii^r^-rs) ^tOT-TSo ::©CRT 

[0 0 2 9] i/U7';i';}^-hftiJffiIIelE&l 8. ::^7'5'1' h 
pCtU 1 9, i/UT'^'T-lf 2 0^ 5'y5=-lHlK2 1. 7:^ 
Ti^5>h*/''^'V<^^5>Kx';i/-5^7'ViJ'-y-2 2, 

bftiJ|HI[l]^2 4^ ■J^T'v-f h*7 — I'i'^^^ 2 5, CR 
Tlfx;t-^;i'f=-7"Ui7-y-2 6> J^T'^'f hSiOT(HlSS2 
7x h.'^^;i'J:-5.iV— i^3>Il]^2 8^ *3J:tJf 

DAC (D/AnW^— ^) 3 5{±> y^^.TJUii'^—hM 
#^^>; (VRAM) 3 0Oii]^7=— ^5:775/ b>'t;^ 
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7a^-rSfctoO«S^^JP@K3 0 O^feSfiE-rSo 
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^^•rso ';$ijffliiH]!^i 8tt. j^T-^^ 
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CD7;l-7'i^V>Hfe (Stiffife) (^ 

7>h-) . "0" o^'^^^^yv) titJTSiOT^ti 

5o i'77-f •^^^/t'^;^ hv;i/5=-7'l/^1t2 3{±^ 
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x';i/5^7'b<5'-y-2 2CDai*^3liR-r5. 
[0 0 3 4] ylV'V hSiJ®IllES2 4tt> ^ 

ffeSo C:£D:ij5--'^l'«i' b$'MlHl^2 4{i^ 2|SfllJ5!4 

y^u^y i 6fl(D*5— hvi^:^^ 

2©*7— y^i/^y 7';i/{±^ 2 5 6{S©*5— 
5^';^^lc{±^ R, G, B^n^netTy hip?)«fiS.^n 

s 1 8 try b©*7-7=-^5'*s|&*ft^nTVAS, 

[0 0 3 5] <>'5 7^ y^'^-^•C*5V^T^±^ B tTyb 
/t:i'-fe;i/0DXGAttfl6CD;<^ UT^-^tt, l|l©*5 
— /Il/^;; b^"— 7';i/?l:^^T C> "^2(0^=7— )^Vv \- 

4t:'y h/tr^-fe;i/©VGA{±lt®><^ UT^-iJ'Jis ^ 
•r^icD*^-^^^';^ h7^-7';i't:3ie)n. ^CT-et 

lalSS 1 9 F«3j@5CD* 7-®^Vi^X^A»e,a;fj^tiS 2 t: 

R. G, B^n^neif^v ^A»5)«fiK^^^^)*5-v^- 
[0 0 3 6]-:^. 7^:^e^^^-h't^3V^•c{±^ xg 
A. VGAi::t)e>©tt^G)v^^:^bx-^t)s ^1*3 J: 
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[0 0 3 7] XGACD^^7 7-<i^>^^-^*t*3V^ 

^^-rt, CRT i'-y- 2 6 

[0 0 3 8] 7.^7^ h3tj7-V5^^^ 2 5J±, vn- K 

^ it 2 6 tt^ CRT If 7^:r as^Nta* ssiPit- S t) ®-c 
2 o*'e)a)y'f h*^— tB:^^ ;:^7"7-f hftjTJT^- 
ttf^tts CRTC 1 6iP6>©*^^'-< 5. >^ft-^i^<t^ 
;^ 7^ A 4 ^gBiP A;^3 $ n 5 f&H^t if ® t^7=^^- ^ "C* 

ict:e-pt:;^7'7'f hjij^-vi^;^^^ 2b(D7,y7-( ha 

[ 0 0 3 9 ] 7 7 h /^^^l'^ 5. a. I/— 3 >ilSS 2 8 
li, cRTt:7^;rai;b^^glbT7v^y h-'^^;i'7='-<:^ 
7'l/-<-4 Offl©75^' hbfT^::^"^^— ^&^"^5o DA 
C3 5(±, CRT\£7':t^J^^^\^^V-2 6i^bBitl^ 
nSCRTlfT^sJ-T^-^'&Tt-D^yR, G, Bft^iC^ 

gibTCRT7=-f 5 ot:§t*&-rSo 

[0 0 4 0] iSJl^s l212^£#S^bT^ ;^i?U->CRT 
C 1 6 1 i:>i7-<> K'i'CRTC 1 6 24fflV^feS7n^J^ 
©HSW-S-r?)., 0 0(±XGAtt« 

(1 0 2 4X7 6 8iiim) T-fe t3s 

h;i^;i/7'-<;^^i/'f 4 oo-'^^;u^ffi. *fc{±CRT 

f 5 o 't7-f > H 'i'^^ 2 0 0 (iTT'U ^-i^ 3 
^-C-fetJs ■e?iJ;?.«VGAtt«lOT7'U'ir->>3>::/D^ 
^AlC*f/i&-r5 6 4 0 x48 Oil^®it-f X*^^-:?.. d 

w, Yw) tioTJi^^nso 
[0 0 4 1] x^ ^)-yW^ 100 ©ffiiJfflitt 

;;^^ij_>CRTC 1 6 lCJ:o-CfTt)n> 'i'-OKC? 
®^2 0 0®$lJ?|I«±'J"f VH'i'CRTCl 6 2tCj:-pT 

[0 0 4 2] 1-:&fclt.^ ;^^U->CRTC1 6 1 li^ 
;^~-^\Z^-o-cm^^m 1 0 2 4X7 
6 Sli^CXi' iJ-><£SiJp-rSfcto®7X¥/SitlRl^ 

ij 1 0 0 ±®^« 

tStglfeS^-rffil^:?' h- v;^ i: -i? -f > h- '^7/17 ^ C J: ^ 



TJi^^nso-f ^K-i^a^Hi^ffisssig (xw, y 

^■rSo <t7'f >h-ii7CRTCl 6 2Ji, 'i;^>Ht7t^ffi 

tJfeoT '^'f >h''l7^^2 0 0®a^^S<J®"^So 
[00 43] CiCOm^. e7vf >h-i>CRTC 1 6 2tt, 

"^-f > K ^771^ ^ t i-^Tfi^^n?) -i^-f > H 'i'-y- 
7" n 5 A J: -3 T fiS fflj ^ n 5 V R A M 3 0 © Jfeai ^ -f 

e> V G Ax— ^^*^)^ait"fctooa^:7' K vx 
^■rSo :ios5^-7'f >©{a;«±s e 4 o K^y h©^-< > 

[0044] {ytdfi-oX. ^■i-yl'^^^^ji-^VlX-zf 

b*>t'-y-'f xfe^Ht'sciiiKii-^T, j^;";— >^^i 

0 0±tffi^©<aa*iim£^O:*:t^O'i7'f > h'-i'M 
J^2 0 0 4i!l!3aT-5iIi:4ST-S, ^<D^^>Y^W^ 
2 0 OKyXU-ir— i'3>XDy^AK:J:-:3T'(^fiS$iX 
fcVGA-7^— ^<£S^T'tSo '?^>h*'i7^:®2 
0 Oliiii^C^^tCJis ;tf-y-:*»7-^if*5aSt$n 

So 

[0 0 4 5] iJlt^s 03^#lib-Cs CRTC 1 6©* 

^mrm^t:mm-t^o i2l5^o=t-5K:> CRTCie 
Ji> 7t7>i-^us^x^57g^i 0 1. ;^^U->*'i7>^' 
pi 0 2, 7,i^^}—y3'>^^i^—i' 1 0 3s 7t^p<— ij' 
x';i/^XPi'i^ 1 0 4s »j7^ > K'j7*C'>^i^i 0 5s 

■^-f i'l"i7=i 1 0 6s tJ'-f ^>i/fiMKl 

0 7s a^^Th'PX^^Bf&l 0 8S:^tx.■CV^5c, 
[0 0 4 6] ^ici-C-s ;^^U->A':7>a'S^l 0 2*3J: 
yc;^^i;_>riW^V-;5' 1 0 3ttX^U->CRTC 

leitMu ■i7>f >y'i7*>i7>^i¥i 0 5s ':7'f>b- 

'i;=iV7lU-^' 10 6s :fea:t5m^TFVX^^lHlE&l 
0 Sliii^-f Vh'J'CRTC 1 6 2{I)lb■rv^5o 
ts /t^^-^'lxi^X^Pl 0 Is 7'?7^-^S'v;i/f-X 
lyi7-tM0 4s ioJ^V^J'-f ^>^^flJ®[el^l 0 7tt, X 
^>;->CRTC 1 61h'^7'f>b-'t7CRTC162t 

[0 0 47] 7l7;'(-^ Vi^X^pl 0 lISs ti-ti}]y 
7 3 1 tlT V ^ 5 X- ^ 7 IC^g^^ nfc U - h* 
/^'f MItl'5il/i^X^i|-r'fet)s diltiis CRTffl 

y,^=,^—^^ :j5j:UJCRT/7 7y h7l^;i/ffi©'>'(' 
>b*'57^5^— i'ijs-lr^J' h^tiSo 7^7^— i'l'J^X^ 
pi 0 lHla^^^,^^?)^i'X^©aiS©-0!l^E4lc:5'^ 

■To 

[0 0 4 8] CRTffl©X'{' U->7^^^— ^'{is %^ 

KtiJtts cRT©a?^^ii®■9•'^ x^feir^^ 

f 5fc«)©7l7^-^'X-fet)s c:©7^7;<-^{±s CR 

T ;^ ^ U - >7j<¥.^:ft:^i!t/S««&7 yWL^m^iri> 
fci*©7X¥/Sii:^-^''^^i^x^s 7Jc¥/SK7='fX 



[0 0 4 9] U — W^7^-^ 

[0 0 5 0] i?-1'>h''?>'1^^— CRT, 77^ 
[0 05 1] ^e>K:, y^^^-iJ' vi^x^'SFi 0 lie: 

[0 0 5 2] dClTN 7Jc^/Sith— zk^/SiS 

[0 0 5 3] 03t:j3V^T, ^^J'Pl 0 

feO*»OT'fet); b:<:7-b;i/*'i;>^J' 1 0 2 a, tK^AC? 
>^ 1 0 2b^ gie*'i'>^ 10 2c, 71^— 
-J' 1 0 2 d^fiS^TV^So tf i'-b;u*ij7>'^ 10 2a 
i;i'-fe;ui'D>;/^^CKPlc/i£;iiTi^:^p*30t:^-fe 

> hT^T'lljf'^A^totlS. 7K¥*'i7>iJ' 1 0 2bJ±, 

tf^Hr^v^ D 5; ij' c K p tji&.bT7j<¥:^i°i©:S:^iJS5tf 

■t[{^4sfft)^i5o sis*'i'>^ 10 2 cii, aa^D'j' 
cKvmi>Taie;^[6i®7'f yiS:&*'5> 54) 

So Sil'{7n>y^CKV{4, l^-f >^©tfi'-k;i/^'D 
>i$'10 2dB:, ait-J^D^/i'CKVlClliSbT lii®# 
2d(Dmts (FRONT) tt, XU ^^^^ffiiJ^^^ L/ 
[0 0 5 4] ;^i'y— >n>7<i/-^ 1 0 3{is 7^5/ 
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-^'Ui^x^'Hi 0 i©crt;^^'J->71^^— iJ'^ 
7 y h7t^;u;^^' U — >7^7^ — ^fii:x^' U — 
VA-^y^gfl 0 2®fii:^£lt^UTX^U->'S^l 
0 Ort©^£fi{4BS:tftaib, ■eOjtffifiS^ajft-^SrtJ' 
-f 5>ySiJ®lH]Kl 0 7fcSt*&-r5o ^tz. X^U-> 
r^WIU-iJ' 1 0 3^±^ 7l^p{— iJ'Ui^X^Pl 0 10 

m^h7.^^)-yti^yi'mi o 2©ffij:^n^n4tt; 

> K'i7«?sil$g{4eic-Stufel^, x^ ';->=! w^u 
-i5' 1 0 3 H:, '^'f > h->>M^aifs^<&^^-rso 

[0 0 5 5] yt^^-^v^l/^^XU^-y- 1 0 4tt^ 

^^-b-irjisbTx^ ij->3>7ti/— ^ 1 0 3tetii&-r 

T^-f j^XU'T 4 0Ca^-rs«-&t::{i7 5^y h7^;?.;i/;^ 
^U— >7t^;>t— rJ'ijsaSl^n, CRT^^WXyv-Y 5 

FT- V G At^— iJ' SrS^N-r -Sa^tJi CRT 

3>7^v-^ 1 0 6K:li^ ir©j®^4), ^^yy^f^'S' 

[0 0 5 6] li;-!" >K'i7*'i7>^'pl 0 5J±, ^^yY 
t;W$.2 0 0|*ICDX:^^^>{4S^&?^■rfe46O4»CD-e^l 

t), tr-j'-fe;u*'i7>^ 10 5a, 7W*>i7>-^ 1 0 5 
b, Sii:7!j'i7>^ 1 0 5 c§^ix.•rv^i)o 

>^10 5ai±s t:^'-fe;u^D y CKP t/lSbT'i7'f 

yY^W^2 0 Of*it43fj-s i:fc*f*i©tfi'-b;Kie^£ 

XK^^isfrtDniio 7k¥A'i7>'i5' 1 0 5 bi±, t!^'-t;i' 
^D-yiJ'CKPlCJc^bT't^-f >K'i'1SJ^2 0 OF*3tt5{t 

57jcJF;&[pic!3:Sc*^$:5b>j7>>-r5*)©-c-fe?)x t:i7-fe 
;u*teT- * >i7 > b 7 V ymi^ifintotiii o Sifi* 
i0 5c{±, Sii^^Dyi'CKVc*t;i:.T'>-f >h-f>^ 
^2 0 ot*iK:*jit-5Sii:*iRio-7'i' yw.'kft'^yv-r^ 

'feCffeUs ^-i" >#{4T-A'>>h7'>y7'irf^Asffbti 

So 

[0 0 5 7] ii;-r > b'-J^r^Vy^l/— J7 1 0 6(±, 7l7y< 
-iJ'Vi;:;^i5'S^i 0 i®>i"f ^K'^/t^^-^fitii'i?-!' 
>K7!j':7>^'pl 0 2©fB:i:S:hfc4!ibT'?-f yh'-^^M 

2ooi*icD^M^e*tfeaiu 

ii7=i>7iv— ^ 1 0 6tt, ^^yYf?mM\ — 4';i'fith 

Sitt*'l7>^ 10 5 c0ft4tb^U ^ne>i)5-S^Ufc 
1; -Ir >y hft^^S: T UX^*[h1K 1 0 8 K.m^-r 

So 

[0 0 5 8] ^^$>^ffiiJ®lHll^l 0 7{i. 7.^*)-y 

ny/^y-i' 1 0 3 7!pe>©X'j7';->rt^(as<^aift 

^{CS-3l^Tx 7X¥/gill5]MM^ (Sync) , VR 



AM3 OO'J 7U\y'>ilB5n®-t (Refresh.) . 
VRAM3 OOm^V^i'Jl^mi^m^ (Trans f e 
r) ^ >^»J?SIfi^ (Blink) > ^a5t7^:r'i7 
-f ^l^'^^S^'f^-:^'"^*^ (Movi e) ^ — 
yfy,\-Yr^jLTi3-'J))/Wr-'^^—^)\ym^ (Cur 
sor) Sr^^^So if-^ Xy^tfrnn^^l 0 1 

■iz'f yb-i^nwiv— ^ 1 0 6ipf>(D'>'f >h-'i7t*i 

}\^m^ (Display) . itiXVfp-( >YtP\f^^^—Y 
0:!^T^-VJl^Wr''{^—yj^9^ (Cursor) ^ 

[0 0 5 9] z:iX\ ^aJHv^:r'i;'f Vh-^^RS^-f^- 
(Movie) , >'^- H'>3i:7*-V;U'm^'f 
(Cursor) , is^V't^-(>\'^Wn 
^ ^-zfMn^ (Display) tt> -^n^fl^SSb: 

[0 0 6 0] 7h'^;^^^Iili^l0 8{±^ '^-r^h-'^vi 

7jc¥*'^>4' 1 0 5 bCD*'^>'hm*, ^X. 
Ut7-^>'=I>'<7'M■^^CS-:5V^T, VRAM 3 CORA 
M*»f> S AM^Ct"— ^tejjl-y-'l' i';i/CD&«)0*^T h* 
l/y^^^^f 5. •r5feb*.^ VRAM3 OCfejIllf'f 

;^■r•tt^ vrams o©ramoi^-o («?ij^«io 

2 411^) ^A5SAMk:K3^$n^*s^ 

>h7\!'7'^^x> 4 8 o^-f >s:^-r{atM-rsi:'J-fe 

:i©*'i7>h7>y7'l!;ft{ls 7Jc¥*>t7>;j^ i o 5 bOA 

[0 0 6 1] laSCD^'f ^>i7f=-^-h*#,^b 
■r^ 0 3tDCRTCl 6lCi5a?x^?-f ^ XyS'OTitlf'^ 
^SiBj-rSo 0 2K:^L*:J;'5{Cs XGAtt 

«01 0 2 4X 7 6 8 h->y hCDX^^ U-^^® 1 0 0± 
K:VGA{±^£D6 4 0 X4 8 0 K';/ YO^M^O^^ 
>h->i?1R^2 0 OiliM4^^-r5®^&S.^1-5o 'i'-r 
>K':7M^CDS5^ia§&ffiS®^1f{± (Xw, Yw) fJi 

[0 0 6 2] ESlZi-VAT, (a) {i^-f^^i^ffiiJffllla] 

(H-SYNC) T-fe!3s (b) tt^'-l'^Vi^^J® 

>Kii7g^'f ^-l/Mt^ (H-Di splay) Tfe 
So 7.^^)-yW^l 0 OtCXGA|±^CDl 0 2 4X7 
6 8 b'y ^©lS@?^iiM*SS^^■t-Sf^t{±^ iX^WM 
(H-SYNC) ICi^t^^nS l7Jc3p7'f'> 
1 0 2 4 b'f i'S^ijs^fT^ns J:ai:: 
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^l02cip?)^i^ (c) . (d) tc-en^n^^fj:^ 
jSs^^i'ij-v^J^i 0 o±cD^M^S*^^•rx:p^•v;^ 

(X-ADDR) hYTKl/;^ (Y-ADDR) ifi^tl 
$nSo XTHV>^ (X-ADDR) {i. 

y hCfSDTJiiJ^ti^^nSo sfcs YTKu;^ (y- 
ADDR) Ji. jtsmcD^^^-f yA^sff^n^st 

[00 63] (e) . (f ) . (g) , (h) , (i) 
te, ^i^^i^j£«^ig^n=^1-Y^^f =Y0 ~Yw-l . 
Y^#=Yw, Yffi^ = Yw+l. Y^*i=Yw+4 8 
0^ Y^^S=Yw+4 8 1~Y7 6 76DBtlC:felt?)VR 

"XX" J±s VGACDt^— 4'*VRAM3 OCDRAMiP 

[0 0 6 4] 7^-^'eiji-y-'i'i';i'T'{±, 

J;-3TJi^^n.5VRAM3 OCDl ^-f V^CDt^-^ 
(1 0 2 4 K'y h) i)S^i^i^ffi^n-5o Y^^=YO ~Y 

w-1 0®H*5iI>'Yw+ 4 8 1~Y7 6 7(Z)|6fflT' 

tts CRTC 1 6 lO^^^ASiirf^U '^7-1' ^K'i'CRTC 
1 6 2{i||Jf^^^^:fcV^o Yffi^i=YwA»^Yw+4 8 0 

®®HT•^±^ 'i7'f >Kii7CRTCl 6 2CDft^J®^^J:!^^ 

5o ^l©S5^7'l'V::^©fil{±s Tk^*'^^^' 1 0 5b4s 
640 b*>:/V^S(^5iK{^+l*'i'>7'y7"$n5o ^ 
bT^ 1 0 2 4 K^; h©-5*>©6 4 0 
tK '^-{y'^tfWf^'i%—-:fM%^ (H-Displa 
y) CD^f^T^'f XT'l^'f tft^^^nSo 
[0 0 6 5] ^y.±(DJ;■5t:^ E13CDCRTC1 6 ?&^Jffl 
-r5^:i:^cJ:^3^ VGAtt«06 4 0 x 4 8 0 ho 

^7-l'>K'i?^J®2 0 OCft^^tLSo blfcis^ts 06 

mm^^^y^ S:^M•r5C:^;ti:oT^ 102 
4 X 7 6 8 V<r>7.'7 'J-> 1 0 0±®ffiScO(5iBK: 
fi«©:*:^$t'VGA7=-4'S*^^s-r?)*AST-tSo d 
C^f > h" '^•y-'f XS: 640X480 h-'V hit) 
fe/J^$<■rSh^ VGAtta06 4 0 X 4 8 0 h-^y hCD 

^m'mjf-^<D--^n.\ytf'^<}^'^-i y K'^is® 2 0 0 

I*) C $ n S 55: 5 o 

[0 0 6 6] dOi-S^Ct'-f >K'i'^^2 0 0©*^(4 
WT^ E17*3J:V@8S:#^bT^ VGAv^- 
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[0 0 6 7] [27t^i^ 01O^^=i>ba-^ 1 01Z 
iSifi7'—$'(DWXt2'0(DCRT:C16 1. 1 6 2 t 

b«^ll$S&a^^4* (Xs, Ys) . ^gpt:7=:r 

jf&ttBffi^is (xv, Yv) . Tyv^-^Byyuir 

7 t J: o -Cf^fig^ tlfc V G A^Ot^-^ ^^5^1- s 

«>cD'>^'>K'i'ti^Mfa(ag^«A5 (xw, Yw) tji 

[0 0 6 8] (Xs. Ys) , (X 

V, Yv) , (Xw, Yw) (is 7.ifV—y::i>^'il'— 
1 0 3(*l03W^^— ^ 1 0 3 a, 103b, 103 
ct J:o-C^n-etL7jcsp:ij>t;>^ 1 0 2bcDXTh'V;^ 
*5<tlFSifi*'?>^ 10 2 CcOYTYVT^tiiM^ti 
5o 

[0 0 6 9] ^-Ts liifi*'^^^' 1 0 2 CtDfiti^YsiC 

2 7 f;'r^-:/;m^*^-^;?.e)tL5o t.^^^ hu^^ 

S&2 7li, i^UT^-l-if 2 O^cn-LTJ^^r^^ 

^ t UTai:tj-r ■So tK^A 1 0 2 b ®i« 

*5XsKl-S^■r5i:^ ^><?'[iI6&i 0 

7a{±^ >'N-h-'i7x7'*-v;ufts^-f ^-:/;ufi-f- (c 

ursor) S:^^f5o ilCD^'N— K -i^xTA — 
^-f;^— >^;WS-^ (Cursor) t± C R T 

[0 0 7 0] Sifi*>^>^ 10 2 COffiASYvt 

-Sct-.s iis ^^-f ^ y^rpm^m 1 0 7 ©^^brv^:ra 

g^iJ'-f S >i^[a]E&l 0 7 b*sifi{'^U »L^>x^^tioy 

^ 1 0 2bofiA5Xvt-S[Lfe!^t, ^i-ei5t:7^;r'>-i' 

> Ki^^5^-f ^— (Movie) tf^^^n 

5c ;io^a5t7=^<i7-f ^K-^^^^^-rMt^ (M 
ovie) tt, cRTt:7';r^;i/5=-r^^i?-2 etj^e. 

[0 0 7 1] mmvi.. 10 2 c©{itASYw 

IC-St-rstx 'i7'f >h-"i7CRTC 1 6 2j!)Sfi;<^U V 
R AM 3 0 A» 6) V G At^-iJ' ^M^^mi-fefeOa^T K 
U'J^iS^^^tlSo VGA7'-^J'^±^ *^^$lJ^[HlK3 0 

otJ;oTCRTtr5=;^7=-^5'tc^gl$n5o 
Tk^A-^^v^i 0 2b©fti)SXwt— ■i;'r> 
K-J^CRTC 1 6 2{4, 'i;-l'>K"i7a^'i'^-7';i/fl# 
(Display) Sr^irs. C©>i;'f > h-C^ftS^-f 
^— (Display) ttCRTtfT^jTv;!/^ 



[0 0 7 2] c:cDJ:-5'S:if5^:*-7=-^®aiRlM^tJ: 
D> @8t^$^^TI/^Si•5C. 1 0 2 4x7 6 8iii^ 
0;^^U->^^1 0 0±{rVGAT7'U'^— >3>ffl 

0^ y )'<^mw,2 0 0. W)muif<D^m\:£y':t^^ y k 

"^7^:^5 0 0, yN-K'^xT'*— V;U35:Jf^CD;3l7'^'f h 
^:®4 0 0<£ata-&t)-t-a^-r5^i:4ST-&So 

«1£«mei5^T'^i®$t]Sft|JMi)S^ft)n, vga^t* 

ij'{r-'>3>ffl>j7-f >K>>^JS2 0 0, 

>h*'i7|S^5 0 Os b^^4 0 0©v^■r^^*l 

i1>gptf7^;r'i7-f VGA7'7'U'!r-S/3>CD 

'M^«CRTt:7=:^v;b^7'^^'tJ- 

[0 0 7 3] ^fc, VGAT7'iJ^r-i«'3>fflii7-f > K 
Omn2 0 Ofei.^1-©^:^fc5l^-^5^-fe$:«5^-t"SfctoCD 

ES3 0 OF*l{c:iS:^t^ v;u^7"U'i'-y-2 a ici-3T-?-©5}f 
-^-^7^-^57 5 ^7 -Y > K "^Sm-f ^- (D i 
splay) (D^m^MSi^imiR^'^^^t^i^i^^*) 
UNIT'S 5o dcDiS^^ v;i/5=-7'lx^-y-2 6CDflOT(±. 

(Display) i:*^f.4^-^^-^J^<&^-r«^5:*fe 

[0 0 7 4] l^k±w^m\^tz^o^^. :i(Da^n>hP- 

5 1 0^c:i5V^T{i^ JJ^'J'U-^CRTCl 6 li:'i7^'> 
b''>CRTC162®2 -oO^^^-f 5 ></*JtaiI[HlS&*s 

^;te)nT*jCi^ ^i^u-ycRTci 6n^7.^^) — 
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>^>'17^-^^ii:lR]-^:^t)^ '>-i'>K'^7^:^2 0 0© 

oa^> CRTT^-f J^T-U-f 5 0^ffi«bfe®-^(C{±, 

V G A T r >; -ir— 3 > ro ^jT'^ A t i Tf^fi£$ nfc 

6 4 0 X 4 8 OiB^OT^— CRTv^>f 5 
0©S5^1i®:^f*K:7;i/;^^ U — h'T-as^-TSci 

[0 0 7 8] ^4b\ "i^W >K>^CRTC 1 6 2it7>i7V 

->cRTc 1 6 1 tmmm(D>f-h^^iz^'oxm. 

3KT-t5©T-, m^(DCRT C(DmmU'i 7<t> h^^i^ 

[0 0 7 9] «:^b\ ±fH^«?llT-{i^ XGAitmomM 

4^, SVGA (Super Video Graphi 
cs Array) ©lIja{::VGA€:0'j7'f > K'^^ftS'N 

[0 0 8 0] 09 JSl^ 1 2 {±:i©^B^©B 3 |ISS«?!]&?x 

■rt/D^v^ET-fe?), Eii^^t'CRTc 1 ec^i^'j 

RTC 1 6 2i:, ii^aJtrv^;^';?-^ >H>i'CRTC 1 6 3 
^:4fii;l•tv^So c:©^fi?lJ^wj;nH^ 
(fi^iJ^fSVGAv^-^') tnm^ m^liXGAv"- 
^) i:, ^^tf7=;r7^-^i:4e«©{4M^3ffigc©-b-'i' 
XT-fita^t>-&a^'5ItlT-fe5. X^U->CRTC1 
6 1 t{±x-<xyvi'7b*VXi^i^V— ^ 1 0 2 dis 
lftlt6tl5o iB^/^:'J 3 0 tttCPU 1 A»e>©a?R7^ 
-^©ffllC^ 7'-J'-k-7l/-iJ'A^e>©*?>T'-t5', T:^D 
i^^gBt:x:r7'-i5'ASA/D=i>y^-i5' 3 3$::rhUT7^ 

-y-3 iJ3it)®iR$nTii^^^u 3 oicisiDiisn 

5o H^pt^U 3 0{CU±Xi57 U-VCRTC 1 6 lA»e> 
©«^Tb-VX, ^g|5lfx;r'>l'>h-'>CRTC 1 6 3 
iP^>©a^T^•^X^ ^^XfTy^}^—>3>^-(>Y 
•>CRTC 1 6 2t'lb(Dm.^T\=V'7.ifi-^;\y'^y\/^V- 
3 5tJ;t)SS^$tiAiJ$nSo tf7=:r«^SiJ?9lHlK3 
7{±A*^n*:YUV{i^&RGBm^tgEgi1-5@ 



#ia¥07-234773 

[0 0 8 1] 01 o{±x^"j->cRTc 1 6 i<Dmm 

Xn>v^0«rs 01 ltt^1>Str7=:rCRTC 1 6 3©P 
^Xd-^^^ES^ 01 2H:77'';'ir— 5/3>>^'r>K'^ 

cRTc 1 6 2(Dmmyvy^m^'tn-^ti^-ro 

t:7=;i-':7-i' >Ki^CRTC 1 6 3h7'7"U'ir— i/3>>^ 

'f>K'i7CRTci62 (DpiS^mmimmom^xh 

5o X^';->CRTC1 6 1. ^1^gPt:7':^->i7'r>K'i7 
CRTC16 3x 77'U^r-i/3>'>-l'>K>>'CRTC 
1 6 2©&lfmt6{±> 03©^niiSge«Jt|5lb«i:© 
Tn |5)<f^^ftUT-?©i40J&«B&t-5o 
[0 0 8 2] 01 3Jic:©^0^©^4|IM^J^?x-r7'D 

'yi'0-efe?)x xi"j— >cRTc 1 6 1 ^:^g|5^^v^;^- 
'^^'>^''i'CRTCl63 ii^Kift^' --^jm^om 

-^©IISE^JSrS^^o i©lliS^JT-&> mXitVOAT"- 

tmmji<ox. ^©giiBj?&#BSt-So 

[0 0 8 3] 

[«Ba©JSj*] W±ISiB^bfcJ;at;> :i©^B^tc<tn 

{^^ VRAM®*^tfe^MU-C-, 4'{£P^©7'-:5'S 

^m^mm±i^. ■ii^©(aasw3ES©;^^^©'>'f 

[0®©1S^^cSiB^] 

[01] z.(D^BE<D-mmmi::?kt>?>m.^^m^m±i^ 

[0 2] 01 ©«rrtffiiJffliSa}c:S:(t ^ tifzT, ^^)->C 
RTCi:'i7^'>K'i7CRTC&fflV^ fc«5^$iJ®©JlSS: 

[03] 01 ©s?^$|J^f ssfcisit t, tifex u - > c 

RTCi:'i7-i'>h''i;CRTC ©Mi*;6«]^i«fia©-«?iJ*^ 

1-7'D\y^0o 
[04] 03©X^";->CRTC*5J:V^7'f >H'i7C 

Ri ciz^-ox^m$n^j^^/—S'\^i>7.^m^m^ 
■r?)feto©0o 

[05] 03©X^'J->CRTG*5iIf't7-l' >K'i7C 
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